Background: Uganda's poor maternal health indicators have resulted from weak maternal health services delivery, including access to quality family planning, skilled birth attendance, emergency obstetric care, and postnatal care for mothers and newborns. This paper investigated the predictors of maternal health services (MHS) utilization characterized as: desirable, moderate and undesirable. Methods: We used a sample of 1728 women of reproductive ages (15-49), who delivered a child a year prior to the 2011 UDHS survey. A multinomial logistic regression model was used to analyze the relative contribution of the various predictors of ideal maternal health services package utilization. Andersen's Behavioral Model of Health Services Utilization guided the selection of covariates in the regression model. Results: Women with secondary and higher education were more likely to utilize the desirable maternal health care package (RRR = 4.5; 95 % CI = 1.5-14.0), compared to those who had none (reference = undesirable MHS package). Women who lived in regions outside Kampala, Uganda's capital, were less likely to utilize the desirable package of maternal health services (Eastern -RRR = 0.2, CI = 0.1-0.5; Western -RRR = 0.3, CI = 0.1-0.8; Central -RRR = 0.3, CI = 0.1-0.8; Northern -RRR = 0.4, CI = 0.2-1.0). Women from the richest households were more likely to utilize the desirable maternal health services package (RRR = 1.9; 95 % CI = 1.0-3.7). Residence in rural areas, being Moslem and being married reduced a woman's chances of utilizing moderate maternal health care services. Conclusions: Utilization of maternal health services varied greatly by demographic and socio-economic characteristics. Women with a secondary and higher education, and those of higher income levels, were more likely to utilize the ideal maternal health services package. Therefore, there is need to formulate policies and design maternal health services programs that target the socially marginalized women.
Background
Maternal health is a major global development challenge in Africa, which accounts for about half of the world's maternal deaths, with little or no progress towards reduction of maternal mortality [1, 2] . Factors associated with maternal mortality in sub-Saharan Africa (SSA) were related to prenatal care coverage and skilled attendance at delivery [1] . On the other hand, failure to use maternal health services was a key predictor of perinatal death [3] .
Early and frequent antenatal care (ANC) attendance during pregnancy is important to identify and mitigate risk factors in pregnancy and to encourage women to have a skilled attendant at childbirth. Postnatal care improves the health of both the newborn and mother. A study conducted in the Ulanga and Kilombero rural Demographic Surveillance sites in south-eastern Tanzania in 2008 [4] , showed that poor quality of care, limited awareness about the health benefits of antenatal care, late recognition of pregnancy, and social and economic factors influenced timing of antenatal care [4] [5] [6] .
In addition, ANC providers and the quality of services offered, play a key role in promoting delivery in health facilities [7] . Evidence from health facilities in rural Uganda, Tanzania and Burkina Faso showed that Health workers in all three country sites were unable to perform all procedures stipulated in the ANC guideline [8] irrespective of the availability of supplies. In addition, results from a Nepalese study revealed that a distance of more than one hour to the maternity hospital, low amenity score status, low education, multi-parity, and antenatal care during pregnancy were associated with an increased risk of home delivery [9, 10] .
Levels of post-natal care in many countries are very low [11, 12] . Utilization of post-natal care (PNC) services is related to the level of awareness of the services, women's occupation, ethnicity, the number of pregnancies and children, and the husbands' socioeconomic status, occupation and education [11] . In addition, women experiencing health problems were strongly motivated to seek postnatal care. Also, women who had never used ANC, were less likely to use PNC, while those who had a smooth delivery, were less likely to use PNC services compared to those who had prior complications during delivery.
While there is a strong rationale for improving utilization of health services to improve maternal health, there are limited studies that identify factors affecting uptake of maternal health services, especially among vulnerable groups in Uganda. Previous Ugandan studies have only addressed one of the components of maternal health care and not all at ago [6, [13] [14] [15] .
This study investigated the predictors of utilization of maternal health services encompassing prenatal, delivery care and post-delivery. Andersen's behavioral model of health care services utilization, which has been widely applied on survey data and various health services and populations [16] [17] [18] , was used to guide selection of covariates that could affect maternal health services (MHS) utilization. Therefore, the purpose of this study was to explore the association between selected socio-economic and demographic factors and the likelihood of utilizing moderate and desirable packages of MHS. This paper contributes towards enhanced understanding of factors that influence uptake of maternal health services in Uganda, based on a combined indicator of skilled attendance at delivery, antenatal care and post-natal care.
Methods

Data source
The 2011 Uganda Demographic and Health Survey (UDHS) data were used for this study. Authorization to use the data was obtained from MEASURE DHS by providing a brief description of the study through their website. Approval for UDHS data utilization for this study was obtained from the data originator, ICF Macro International U.S.A before the data was extracted from their web platform. At the point of data collection by the data originators, an informed consent was sought from all the study participants after detailed description of all the issues related to the study were passed across to the respondents. Eligible respondents who were unwilling to participate in the study were excluded from the survey. Consenting participants demonstrated their consent prior the commencement of the interview.
Explanatory variables
In this study, Andersen's behavioral model of health service use was adapted to examine the relationship between individual-level socioeconomic and demographic factors and the utilization of a specific package of maternal health services. According to Andersen's behavioral model, healthcare utilization is a function of three major elements: predisposing factors (socio-demographic factors), enabling factors (e.g. income and health insurance) and healthcare needs such as functional disability and chronic illnesses [13, 14, 16] . The predisposing factors in the model were: age, education level attainment, region of residence, type of place of residence, religion, marital status and number of children ever born. Wealth indicator was considered an enabling factor, while visiting the health facility in the year prior to the survey was included in the model as a proxy for the need factor.
Outcome variable
The UDHS had a set of questions on maternal health services. These included: number of ANC visits made by a woman pertaining to the last birth, place and provider of ANC, timing of first ANC visit, components used to assess the quality of ANC, tetanus toxoid, place of delivery, provider of assistance at delivery, timing of first PNC check-up, and the provider of the PNC check-up. We used these questions to generate an indicator outcome variable called maternal health services package. The probability that a woman would take a particular package of maternal health services as the dependent variable was assessed for all women.
The dependent variable had three (3) categories namely: ideal or desirable MHS package (coded as 1), moderate MHS package (coded as 2) and undesirable MHS package (coded as 3) as summarized below:
1. In the ideal/desirable category, women attended at least 4 ANC visits; they were assisted by a skilled personnel; delivered in a health facility and took their first post-natal check-up within 2 days following delivery; 2. In the moderate category, women received less than 4 ANC visits; had supervised delivery; delivered from a health facility; and received postnatal care, or had at least 4 ANC visits but did not receive any of the other componentssupervised delivery in a health facility as well as PNC; Women who had received no ANC visits but received other components of care were also included in this category. 3. In the undesirable category, women made no ANC visits, did not receive delivery and PNC dimensions of care and did not deliver from a health facility.
Sampling
A total of 1,764 women age 15-49 who delivered twelve months prior to the UDHS survey, were selected. Out of the 1764, 1728 completed information on both the covariates and the outcome variable and were selected for the main analysis in this study. This sample was adequate for the analyses and comparisons and useful in the identification of socio-economic and regional foci that could guide maternal health policy interventions in Uganda. The choice of events belonging to the one year prior to the survey date was to avoid memory lapse of the respondents.
Statistical analyses
All variables included at bivariate analysis, were analyzed in the multinomial logit model. A multinomial logistic regression model was used to estimate variations in the probability of uptake of maternal health services among women age 15 to 49. This model is a simple extension of the logistic regression that allows each category of an unordered response variable to be compared to an arbitrary reference category providing a number of logit regression models. When using multinomial logistic regression, the relative risk ratios were determined for all independent variables for each category of the dependent variable with the exception of the reference category, which is omitted from the analysis. The regression model was fitted to the data in order to explore the association between a set of independent variables explaining the likelihood of a woman receiving the "ideal/desirable" maternal health services package as opposed to being in all other categories. The form of the equation fitted to the data was as follows:
For a dependent variable (maternal health services utilization) that had 3 categories, is represented by m in the equation above, and this requires the calculations for m-1 equations, one for each category relative to the reference category to describe the likelihood of a woman receiving the ideal maternal health services package and the independent variables. For the moderate category of the dependent variable, for example the following equation derived from the latter is then estimated:
In the multinomial logistic regression, the undesirable MHS package was chosen as the comparison category. The model parameter estimates and the attendant Relative Risk Ratios (RRR) for the multinomial logit model is that for a unit change in the predictor variable, the logit of outcome m relative to the reference group is expected to change by its respective parameter estimate given that the variables in the model are held constant. The RRRs can be obtained by exponentiation the multinomial logit coefficients (e coefficient ), or by specifying the rrr option. The alpha threshold for significant results was set at p = 0.05 (95 %).
Results
Descriptive characteristics
The distribution of the study population is presented in Table 1 . Fewer women (24 %) had secondary and higher education. Western followed by Eastern regions of Uganda exhibited the largest distribution of the sample (28 % and 27 %, respectively). More than three quarters (85 %) were either Catholic or Protestant). There was somewhat even distribution of the women by age group. Majority of the women were rural residents (84 %) and belonged to the poor wealth index (42 %). More than half of the women were married (86 %), and about half (50 %) had 1-3 children.
About 44 % of the study population indicated that distance was an issue in their utilization of health services. A smaller proportion (about 18 %) of the women did not visit a health facility in the 12 months period prior to the UDHS survey of 2011. Finally, most (90 %) of the women utilized the undesirable MHS package. Table 2 shows the bivariate relationships between some selected explanatory variables and the outcome variable. All variables except religion, age group and parity, were significantly associated (p < 0.05) with the outcome variable. Table 3 presents the results of the multinomial logistic regression procedures. Education significantly influenced the utilization of the desirable package of maternal health services, and not the moderate services package. Holding other variables constant, having secondary or higher education increased the relative risk of utilizing desirable category of maternal health services (RRR = 4.5; 95 % CI = 1.5-14.0).
Multivariate results
Region of residence was also significantly associated with utilization of the desirable and moderate packages of maternal health services. The relative risk of utilizing desirable MHS package reduced for all other Ugandan regions compared to Kampala, the capital. Eastern Uganda exhibited the lowest log-odds of utilizing the desired category of maternal health services (RRR = 0.2; 95 % CI = 0.1-0.5).
The log-odds of utilizing moderate MHS reduced significantly among women who resided in rural areas compared to those in urban areas (RRR = 0.4; 95 % CI = 0.2-0.7). Similarly, the relative risk of utilizing moderate package of maternal health services, compared to the undesirable package decreased by a factor of 0.24 (95 % CI = 0.1-0.6) among Muslim women, compared to Catholic women. Furthermore, in comparison to women who were never married, married women were less likely to utilize the moderate package of maternal health services compared to the undesirable package (RRR = 0.4; 95 % CI = 0.2-0.8).
The findings in Tables 3 further show that the relative risk of a woman utilizing the desirable package of maternal health services relative to the undesirable package, increased by a factor of 1.9 (95 % CI = 1.0-3.7) among women in the rich wealth category, compared to those in the poor category. Finally, the log-odds of utilizing the moderate maternal health services' package relative to using the undesirable package, increased among women who thought that distance was not a major factor in utilizing health care services (RRR = 2.7; 95 % CI = 1.2-5.9).
Discussion
This study found out that women with secondary and higher education were significantly more likely to utilize the desirable maternal health care package compared to those who had none. Women who lived in regions of Uganda other than Kampala were less likely to utilize the desirable package of maternal health services, while women from the affluent households were more likely to utilize the desirable maternal health services package. Similarly, for rural residence, being a Muslim and being married significantly reduced the chances of utilizing moderate maternal health services package. In addition women who thought that distance to the health facility was not a major factor were more likely to utilize the moderate package of maternal health services.
Uganda's maternal mortality ratio has remained persistently high at 418 per 100,000 births in 2006 and 438 per 100,000 births by 2011. This is because a high proportion of women do not deliver under supervision in health facilities. In 2011, an estimated 42 % of women did not deliver from health facilities, reducing from 58 % in 2006 [19] . According to the UDHS 2011, 95 % of mothers received antenatal care from a skilled provider, but only 48 % of the women made four or more antenatal care visits, and this percentage remained almost the same since 2006. Only one third of women received postnatal care in the first two days after delivery, and for births in the two years preceding the survey, while only 2 % received a postnatal checkup within one hour, while 13 % received a postnatal checkup within six days.
The current study found that 90 % of women utilized undesirable package of health services. It appears that examining each of the components of the health care package obstructs the true picture of the situation concerning those women that utilize the full complement of the recommended maternal health services. The results have revealed that women who are likely to utilize the ideal package of maternal health services are the rich and those who have a secondary and higher education, which supports the current finding. In a facility based study in Busia, a rural district in Eastern Uganda, the eight independent predictors that favored delivery in a health facility included: being of high socio-economic status, previous difficult delivery, parity less than four, preference of supine position for second stage of labor, preferring health workers to dispose the placenta, not having difficulty with transport, being autonomous in decision to attend antenatal care and depending on other people (e.g. spouse) in making a decision of where to deliver from [20] . We note, however, that the choice of childbirth site much as it depends on the pregnant woman, is often associated with health workers' attitudes, locations of the sites, the antenatal clinic sites, the availability of supplies and drugs, and the availability of emergency obstetric care [21] .
A study to investigate the factors associated with the utilization of modern and professional childbirth using the 2006 UDHS survey data showed that secondary or higher education was the strongest predictor of utilization of childbirth care [22] . Whereas partner's education was important, maternal education in itself exerted a much stronger association with utilization of desired maternal health services package. Other factors associated with utilization of supervised professional delivery care included: community infrastructure, occupation, location, and regional differences, wealth status, religion, and age cohorts.
Cultural values and norms also influence choice of the place of delivery. For example, among the Sabiny of Eastern Uganda, cultural beliefs and practices are a key factor influencing choice of place of birth. Majority of the women opt for homebirths, and about quarter of them deliver at health facilities [23] . Ugandan women adhere to very traditional birthing practices and believe that pregnancy is a test of endurance and maternal death is merely a sad but normal event. A study conducted in Kiboga district of Uganda showed that pregnancy and childbirth were one of the major areas where women still command power and status, which they would strive to use to enhance their status within the household and community [24] . The latter factor is also addressed in a study conducted in South Western Uganda, which suggested that women feel that they have the most power and control during the birthing process, which is something they often lack in other aspects of their lives [25] . Therefore, in some Ugandan societies, women are considered to be strong and independent if they can handle the birthing process by themselves. This cultural view prevents women from seeking professional maternity care.
Secondary or higher education of the women decreased the likelihood of utilizing either poor or moderate MHS package. Secondary educational substantially increased women's usage of ideal maternal health services indirectly through enhancing her socio-economic status [26] . These educational benefits are preventive in nature and materialize before and during pregnancy and after child delivery [16, 17, 25, 26] . For example, lack of education can prevent awareness of life-threatening obstetrical complications, which in turn reduces women's recognition of the need to seek risk-appropriate health care [27] . Women's limited decision-making power, as well as constrained economic resources, can inhibit their ability to seek health services and/or contribute to delays in accessing and receiving medical care even in places where services are readily available. Moreover, economic inequities may lead to substandard care offered to impoverished women who ultimately have the highest likelihood of dying during pregnancy, delivery or immediately post-partum.
The link between wealth of household and health seeking behavior can be explained by the fact that those who have more wealth are more likely to afford to purchase the required health and have better health outcomes [28] . The relationship between wealth and health is well documented in literature [22, 28] and often suggests that the higher the wealth status of an individual, the higher their likelihood of seeking ideal maternal health services, including maternal health services. It further highlights the household's willingness to pay the expenses that are related to health care use [27] .
Regional differences in utilization of maternal health services could perhaps be explained by the differences in access to maternal health services, the varying sociocultural contexts and economic opportunities available to women in the respective regions. Residence in Eastern Uganda depicted higher usage of moderate package of maternal health services compared to Kampala region of Uganda. At the same time, all regions of Uganda were more likely to utilize the undesirable maternal health services compared to Kampala, the capital city. The spatial disadvantages of rural regions combined with social and economic seclusion of some population groups, may have contributed significantly to the relative overutilization of the undesirable maternal health services by women in rural regions of Uganda [29] .
Often rural-urban differences in utilization of maternal health services reflect the existing differences in access to health services and opportunities as earlier mentioned [29] . The reason for rural-urban disparity in utilization of health services is not a new phenomenon, and can be explained by variations in access to maternal health resources, where urban location often tend to be more privileged relative to rural areas [10] . Other studies have, however highlighted poor maternal health outcomes associated with urban poverty [30] , especially in the poor slum settlements associated with major urban centers.
Study limitations
The major limitation of this study relates to the secondary nature of the data that were used. Invariably many events captured through a retrospective inquiry are often susceptible to recall bias and memory lapse. For example information asked concerning number of times of ANC attendance might not be remembered exactly, which could impact on precision of the study findings. Furthermore, the data used may not be fully independent of selectivity issues arising from reports of women of reproductive ages. Only reports of women who were alive at the time of the survey were obtained, because in populations where maternal mortality ratios are very high, women of high mortality risk could have succumbed to the force of mortality [31] .
Other variables including attitudes that a woman can handle a birth herself and other cultural factors were not analyzed and they might have had an impact on the findings of this study. The health services utilization models address a broad spectrum of factor which this study did not cover. Enhancing utilization of desirable maternal health services requires increased investment in secondary education at the community level, and strengthening of the health systems and improvement of quality of care [32] . This study did not cover any of the later variables and therefore was limited in that respect.
Conclusions
We aimed at investigating factors that are associated with utilization of maternal health services in Uganda. First, we note that utilization of ideal maternal health services varies greatly by demographic and socioeconomic characteristics. The findings show that higher levels of education, being in Kampala, and richer wealth status, are associated with increased utilization of desirable maternal health services package.
Therefore, to promote ideal maternal health services utilization, there is need to formulate policies and design programs, which target women with low education, outside Kampala and of poor wealth status. Special attention should also be paid to women in the lower income categories, and those with no education. Given the complex and varied settings within which the maternal health programs are offered in Uganda, it is important to view any interventions within their demographic, socio-economic, political and geographic settings. The nature and scope of the population groups that are most affected by poor maternal health service delivery needs to be understood. Any future studies must therefore address aspects of health systems and the quality of care.
